
As much as I d like to help 

I cannot remove the asphalt 
indentation from your 
precious high spin ball. 
For you should know that cart 
paths are not your intended 

S target anymore than ancient 
oak trees or aluminum siding 
on a condominium. Bring me 

> your dirt, leaves, mud and 
grass and I will restore 
and refurbish your gem to its 
original luster. But even my 

£ 
50+ years of experience has not 
come up with any advice for that 

r travesty you call a swing. 

Par Aide makes a tough game for golfers a more enjoyable'business for you 
by building products that perform as promised. No matter how bad the abuse, 
For more information on Par Aide products please visit paraide.com. 
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Chow and eats: 
Except for high-end dining and hotel bars, downtown tends to 
get a little calm after dark. So if you're looking for little jump in 
your jive, you may want to head to two distincdy different areas: 
Buckhead, a swanky collection of restaurants and shops; or Little 
Five Points, the place for the trendy, youthful and tragically hip. 

According to Sewell, a long-time resident of the area, McK-
endrick's (505 Ashford Dunwoody Road) serves as one of 
Atlanta's best steakhouses. "It's a man's man's place," she says. 
McKendrick's serves up phenomenal cuts and humongous 
lobster tails, and every need is attended to by a wait staff that's 
second to none. It's not cheap, but it is good, and has been 
named one of the top 10 steakhouses in the country for the 
past four years. Call 770-512-8888 for reservations. 

Another Atlanta steakhouse staple is Bone's (3130 Pied-
mont Road), which has been named the top steakhouse by 
Atlanta magazine every year since 1988. Patrons swear the 
lobster bisque is as good as anywhere in the country, and mar-
vel at the service. See for yourself by making reservations at 
404-237-2663. 

Another place that has been getting tremendous atten-
tion lately is 2 Urban Licks (820 Ralph McGill Blvd.), with chef 
Scott Serpas' fiery daily-changing menu outstanding diners 
nearly as much as the jaw-dropping decor. The menu fea-
tures American food with a mix between Cajun flair and 
Southern spice. Think of Gouda grits to get the idea, or bet-
ter yet, call 404-522-4622 for reservations. If more tradi-
tional fare is your bag, long-time metro resident Jay Stewart 
recommends you slide over to Midtown's Veili, Vidi, Vici (41 
Fourteenth St.), a real Italian restaurant known for its excel-
lent veal and luxurious risotto, all tucked into a stylish decor. 
Call 404-875-8424 for reservations. 

Another spot favored by Sewell is Sambuca Jazz Café (3102 
Piedmont) in Buckhead. This modern-day supper club fea-
tures elegant food and spectacular live music seven days a 
week. Patrons all face the stage and all the sight lines are as 
good as the Mediterranean fare served up here. 

Maybe you've had enough of fine dining and just want a 
burger. If so, check out Vortex, says Meredith Upchurch, a 
Kansas City resident who spends summers in Atlanta. The 
burgers, beer and single-malt scotch selection are second to 
none, but the service will not rank as the finest. 

The Vortex doesn't take kindly to whiners or the politically 
correct, and, as they say, "The Vortex was not designed as a 
"family restaurant." "We are a Bar & Grill that is meant for 
adults." Find the Little Five Points location at 438 Moreland Ave., 
and another in Midtown at 878 Peachtree St NE # 4. 

Those who want to hit the nightlife for dancing and 

http://www.expressdual.com
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Aggressive 

Kentucky Bluegrass 

unique hybrid of Limousine and Cynthia Kentucky 
. Bluegrass, Cheetah gives you agility true to its image. 

An aggressive-type bluegrass, with rapid lateral growth, 
Cheetah is fast on its feet. It adapts to many different regions 
and can tolerate problematic turf conditions. 

Cheetah is the only choice for the discriminating turf manager 
who wants top-quality bluegrass turf, with less care - Golf 
Superintendent, Sports Field Manager or Sod Producer. Cheetah 
exhibits early Spring green-up and excellent disease resistance for 
superior results on all turf projects, particularly high-traffic and 
shaded areas - a rare combination! Its brilliant dark green genetic 
color, fine-textured dense growth, and great sod strength delivers 
strong, beautiful turf from coast to coast. 

Whether your turf attracts cleats, soft spikes or bare feet, 
Cheetah out-distances the competition. 

Kentucky Bluegrass 

« • » R E S E A R C H 
OF OREGON 

1-800-253-5766 • www.sroseed.com 
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Continued from page 42 
people watching should hit 
midtown's Vision (1068 
Peach tree St. NE), a gigan-
tic club that hops to its own 
beat. It can get crowded in 
each of its distinct six areas 
quickly, so go a little early 
- and secure a VIP e-mail 
pass by visiting www. vi-
sionatlanta.com. 

If throngs and heavy 
bass aren't in your reper-
toire, Stewart offers an old-
school alternative, Blind 
Willie's (828 N. Highland 
Ave. NE). This Virginia 
Highlands joint channels 

the best of Memphis, New Orleans and 
Chicago as it presents live, raw blues every 
night of the week. 

While it's a bit away from downtown, 
locals swear by the 5 Seasons Brewery a mi-

The Omni Hotel is located at 
CNN center in downtown 
Atlanta, just across the street 
from Centennial Olympic Park. 

crobrewery with dining that matches its 
sumptuous beers. The Brewery (5600 
Roswell Road NE) features decidedly dif-
ferent menu items — ostrich steak and 
grilled pizza. Those who love suds made with 
great ingredients and an artisan's touch will 
not be disappointed. 

Word to the wise 
Enjoy your time in Atlanta. And even though 
the city is friendly, crime does occur. Be aware 
of your surroundings, know where you are 
going, keep your wits about you, and don't 
forget to use the concierge in the hotel. Oh, 
and if you were thinking about mentioning 
Gen. William Sherman in any context — 
think again. There's no better way to make 
residents angry than to invoke the name of 
the man who burned the town to the ground 
on Nov. 15, 1864. 

Lucky for you, Georgians are a hearty 
bunch, and their rebuilding has been mag-
nificent. Enjoy the show. • 

TTG Custom Signage 
Where legends begin. 

CALL: 1-800-360-9959 
A R C H I T E v T U R Â L B R O N Z E , A L U M I N U M & GRANITE CUSTOM SIGN SOLUTIONS 

BIGGER IS 
BETTER... 
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RECEIVE FREE 
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http://WWW.TTGCS.COM


Golfdom ' s P R A C T I C A L R E S E A R C H D I G E S T F O R T U R F M A N A G E R S 

W I N T E R S U R V I V A L 

Effects of Fall-Applied N 
and K on Cold Hardiness 
of Perennial Ryegrass 

IN THIS ISSUE 

Water Runoff 
Excess phosphorus 
from golf courses 
can taint surface water.....53 

By J. Scott Ebdon and David E. Webster W inter kill is a non-specific term that can include several abiotic (non-living) 
stresses as well as biotic stresses such as low-temperature fungi. Low-tem-
perature kill (freezing stress), ice cover and low-temperature disease are the 

principal agents associated with winter injuries in the Northeast. Perennial ryegrass 
(Lolium perenne L.) is planted throughout the region. Research shows that perennial 
ryegrass is one of the most susceptible cool-season grasses to low temperature (4, 5). 

Freeze-stress injury is a function of 
several factors such as the species, phys-
iological state of the plant, environmen-
tal conditions and the mechanism of 
injury (2). 

Balanced nutrition is essential to 
quality turf. Nitrogen (N) is a critical 
nutrient in cold hardiness, and heavy 
applications of N in the fall period may 
increase freeze-stress injury. Low-tem-
perature kill as well as low-temperature 
disease increase with crown hydration 
and tissue N. 

An inverse relationship between 
cold hardiness and crown moisture 
content is often observed. The peri-
od of maximum cold hardiness in 
cool temperate regions occurs follow-
ing acclimation (hardening) to low 

Direct low-temperature kill in perennial 
ryegrass, South Deerfield, Mass. 
Perennial ryegrass exhibits poor low-
temperature hardiness. Freeze-stress 
injury in this photo was most severe in 
low-lying areas where free water accu-
mulated to promote crown hydration. 
Photograph was taken in late March 
after snow had melted. 

temperature in late December and 
early January (1). Winter kill from low temperature most often occurs during 
de-hardening in late winter and early spring as plants lose their cold hardiness 
(see photograph). 

There are numerous reports that provide different results as to the relation-
ship between N and potassium (K) and winter hardiness. Researchers (3) report-
ed that a N-to-K ratio of 2-to-l provided maximum low temperature survival in 

Continued on page 48 
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Spell doom for insects above and below ground with one application 
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Q U I C K T I P 

It may seem impos-
sible but spring is 
just around the 
corner, and Poa 
annua seedheads 
wi l l soon be pop-
ping up in greens 
and fairways. 
Reduced flowering 
through use of 
plant growth regu-
lators wi l l gradual-
ly reduce the Poa 
seedbank in the 
soil and aid in Poa 
reduction. Proxy 
plant growth regu-
lator provides 
excellent Poa and 

Continued from page 45 
Kentucky bluegrass (Poa pratensis L.) and 
creeping bentgrass (Agrostis stolonifera L.) 
at all levels of N applied from 0 pounds to 16 
pounds per 1,000 square feet per year. Their 
results suggest that a balance of potassium 
that is one-half that of nitrogen is important 
for maximum cold hardiness rather than 
low N or high K. 

In recent years there has been a practi-
tioner trend towards applying relatively 
high rates of K equal to or exceeding N. 
Although the effects of N or K applied alone 
and in combination have been studied, there 
is no agreement among turfgrass managers as 
to the optimum K fertilization program. 
Limited information is available as to the 
optimum N and K rates during the fall peri-
od to achieve maximum hardiness in late 
winter and early spring when grasses are 
most susceptible to freeze stress. 

The objective of this study was to evalu-
ate perennial ryegrass low-temperature har-
diness in response to fall-applied N and K 
during de-hardening in late winter and its 
effects on crown hydration, lethal-freezing 
temperature, shoot-growth rate, tissue K 
concentration and low-temperature disease. 

Materials and methods 
Fertilizer studies were initiated in April 
2000 at the Joseph Troll Turf Research Cen-
ter (South Deerfield, Mass.), University of 
Massachusetts Amherst. 

Fifteen N-K combinations were applied 
to established Palmer II perennial ryegrass. 
Soil extractable phosphorous (P) and K 
prior to treatment were high, so no supple-
mental P or K was recommended. Treat-
ments included five rate levels of N (1, 3, 5, 
7 and 9 pounds per 1,000 square feet per 
year) in all combinations with three rate lev-
els of K (1, 5 and 9 pounds per 1,000 square 
feet per year). The 15 N-K treatment com-
binations were arranged as a randomized 
complete block with four replicates. Plots 
were mown twice per week at 1.25 inch, 
using reel mowers. Clippings were returned 
except when collections were made for 
growth determination and tissue nutrient 
analysis. 

Urea (45-0-0) was used as the sole N 

source while potassium sulfate (0-0-50) was 
used as the sole source of K. Monthly N and 
K fertilizer applications were generally 
applied during the last week of each month 
and irrigated after fertilization. Approximate-
ly 60 percent to 70 percent of the total annu-
al N was applied during the fall period from 
late August through late November. Late fall 
N in November was applied following the last 
mowing after shoot growth ceased. 

Clippings were collected monthly follow-
ing mowing events for a total of five collec-

Maintain WSN rates to no 
more than 1 pound N 
per 1,000 square feet 
per growing month 
during periods of active 
shoot growth in the fall. 

tions per growing season from April through 
August in 2002 and 2003. Clippings were 
oven dried, weighed and expressed as grams 
(g) dry matter per square meter per day. Total 
tissue K was determined in 2002 and 2003 
from chemical analysis of dried clippings col-
lected in April prior to fertilizer treatments. 

Plots were rated for gray snow mold (Typhu-
la incarnata) as percent of plot in early spring 
of 2002 and 2003. Shoot growth rate, tissue K 
and snow mold severity are reported here aver-
aged over 2002 and 2003 growing year. 

To determine cold hardiness, plant samples 
were taken from field plots during late winter 
and early spring of 2004. Plant material was 
evaluated for low-temperature hardiness by 
exposing individual plants to a range of 
11 decreasing treatment temperatures. After 
temperature exposure, plant material was 
removed and planted in the greenhouse to 
evaluate re-growth and survival. Plants with 
any new growth were counted as survivors. 

The temperature at which 50 percent of 
the plant (crown) tissue that survived was 
expressed as the LT50 (lethal temperature at 
which 50 percent of the plant material sur-
vive) . At the time of field sampling, crowns 
were also removed from each N-K treatment 

Continued on page 50 
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Continued from page 48 
plot and used to determine percent crown 
moisture content. 

Effects of fall-applied N 
Nitrogen was an important factor affecting 
low-temperature hardiness. Excessive 
N applied during periods of active shoot 
growth during the fall (September and 
October] increased the potential for low-
temperature kill. 

Water-soluble N (WSN) applied in Sep-
tember at 2 pounds N per 1 ,000 square feet 
followed by 1 pound per 1,000 square feet 

in October was associated with significant-
ly higher killing temperatures (less cold 
hardy) (Figure 1). 

Late fall-applied N in November did not 
appear to increase the potential for low-tem-
perature kill. A single application at 1 pound 
N per 1,000 square feet applied in Septem-
ber was no different in cold hardiness from 
other fall-applied N treatments, all of which 
incorporate late fall N. 

When compared to 1 pound of N in Sep-
tember, higher crown moisture content was 
observed in response to N applied in Septem-
ber at 2 pounds per 1,000 square feet fol-
lowed by 1 pound per 1,000 square feet in 
October (Figure 2). This increase in tissue 
moisture also promoted low-temperature dis-
ease (Typhula incarnata) (Figure 3). 

Winter disease increased by as much as 
25 percent over other fall-applied N treat-
ments. Timing and rate of N are critical to the 
success of fall-applied N. It is better to err on 
the side of applying N too late than too early 
during the late fall period. 

Secondly, it is recommended to maintain 
WSN rates to no more than 1 pound N per 
1,000 square feet per growing month during 
periods of active shoot growth in the fall. 

Effects of fall-applied K 
The role of K in plants is complex because of 
its many physiological functions. Potassium's 
ability to bind water during the formation of 
ice crystals has been suggested as a possible 
mechanism in cold tolerance. 

In our study, K had an influence on crown 
moisture, cold tolerance and low-temperature 
fungi; however, K effects were dependent on 
the rate of N applied during the fall period. 

At N rates of 2 and 1 pound per 1,000 
square feet applied in September and October 
(5 pounds of total N per 1,000 square feet 
during the early-to-late fall period), cold har-
diness decreased and crown hydration 
increased with K fertilization. 

At these N rates, a significant increase in 
the uptake of K was observed, which was 
commensurate with increases in the rate of 
shoot growth and loss in cold hardiness. 

The higher tissue (and crown) moisture 
content promoted by K also increased gray 

Continued on page 52 

Effects of fall-applied N on median lethal temperatures (LT 50) in 
perennial ryegrass during late unnter. 

Effects of fall-applied N on crown moisture in perennial ryegrass 
during late winter. 




